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Patented Jan. 12, 1954 2,665,681 

UNITED STATES PATENT OFFICE 
2,665,681 

TRUNG MECHANISM 

Frederick S. Haas, Orgonia, and Winthrop Trible, 
Cincinnati, Ohio, assignors to The Cincinnati 
Milling Machine Co., Cincinnati, Ohio, a cor 
poration of Ohio 

Application February 10, 1951, Serial No. 210,302 
(C. 125-11) 5 Claims. 

This invention relates to grinding machines 
and more particularly to improvements in 
mechanism for truling the grinding wheels there 
of. In order to grind Surfaces of different 
shapes in a grinding machine, it is necessary to 
utilize a grinding wheel having a profile corre 
Sponding to the desired shape. In such cases, it 
is economical to provide a grinding wheel for 
each shape to be ground, and Sometimes even 
Separate machines are provided SO that a type 
of truling mechanism Suitable for producing the 
shape may be permanently mounted on the na 
chine. Otherwise, if different shapes are to be 
ground on the Sane machine, it is necessary to 
change both the wheel and the truling mecha 
nism which means longer set-up time to get then 
both in the same relation that they had pre 
viously. By means of this invention two truing 
mechanisms are permanently mounted on one 
machine in Such relation ... as not to interefere 
with one another but on the other hand So that 
they will cooperate with their respective wheels 
when mounted in the usual manner on the wheel 
Supporting Spindle. 

It is thus an object of this invention, to pro 
vide in a grinding machine, two different types 
of truling mechanism in Operative relation to a 
common grinding Wheel spindle for Selective uti 
lization of either truing mechanism dependent 
upon the wheel in Situ. 
Another object of this invention is to provide 

a common control mechanism for more than One 
truing mechanism which will control the power 
Operation of either mechanism and effect auto 
natically the necessary adjustments of the vari 
Ous Supports to compensate for each reduction in 
wheel size effected by a truling cycle regardless 
of which mechanism is being utilized. 

It is a further object of this invention to pro 
wide a grinding machine with truling mecha 
nisms, So that wheels of different profiles may 
be readily interchanged on the machine spindle 
but Still each Will be in proper working relation 
to its respective truing mechanism. 
Other objects and advantages of the present 

invention should be readily apparent by refer 
ence to the following specification, considered in 
conjunction with the accompanying drawings 
forming a part thereof, and it is to be under 
stood that any modifications may be made in the 
exact structural details there shown and de 
scribed, within the scope of the appended claims, 
without departing from or exceeding the spirit 
of the invention. 

Referring to the drawings in which like nu 
merals indicate like or similar parts: 
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Figure is a side elevation partly in Section 

showing the mounting and relationship of two 
truling devices with respect to the grinding wheel 
Spindle. 

Figure 2 is an enlarged section on the line 
2-2 of Figure . 

Figure 3 is an enlarged section on the line 
3-3 of Figure 1, looking up from the bottom. 

Figure 4 is an enlarged section on the line 
4-4 of Figure 1. 

Figure 5 is a detail Section. On the line 5-5 of 
Figure 4. 

Figure 6 is a vertical section on the line 6-6 
of Figure 1. 

Figure 7 is a diagram of the hydraulic con 
trol Circuit. 

Figure 8 is a detail view of the work slide 
feeding mechanism. 

Figure 9 is a diagram of the electrical control 
circuit. 

Figure 10 is a digrammatic view showing the 
Cyclic movements of the truing diamonds and 
the trip control limit switches. 
The adaptation of this invention has been ill 

lustrated in connection with a grinding machine 
of the type shown in United States Letters Pat 
ent 2,478,562. In Figure 1 of the drawings, the 
reference numeral to indicates a grinding wheel 
of such a machine mounted on a grinding wheel 
Supporting Spindle which is suitably jour 
nailed in the oscillatable head 2 for movement 
of the grinding wheel into and out of contact 
with a work piece which has been indicated by 
the circle f3. It is to be understood that the 
Work piece is Suitably supported for rotation on 
a Work Supporting slide as shown in said patent, 
and for the purposes of this disclosure a portion 
only of the slide is shown in Figures 1 and 8 and 
indicated by the reference numeral 4. It is to 
be understood that the oscillatable head 2 
SWings about a pivot 5, and this pivot is mount 
ed on a fixed part 5 of the bed of the ma-. 
chine. Similarly, the slide 4, as shown in Fig 
lure 8, is slidably Supported on a fixed part 6 
of the machine bed. Thus, the slide 4 is capa 
ble of relative longitudinal movement with re 
Spect to the oscillatable head 2, and in so do 
ing would move the work piece 3 toward and 
from the grinding wheel. 
Since the grinding wheel is fixed with re 

Spect to the bed except for this oscillating move 
ment it is obvious that each reduction in wheel 
Size effected by a truing operation necessitates 
readjustment of the parts in that the work sup 
port must be advanced toward the grinding 
Wheel by an amount necessary to compensate 
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for the truing operation. Another consequence 
Of the wheel being practically fiexed is that each 
time a truling diamond takes a cut off of the 
Wheel, the diamond must be advanced a similar 
amount to compensate for the reduction in 
Wheel size. These adjusting movements are 
practically equal, and means have been provided 
for effecting both compensations at the same 
time. 
One of the truling diamonds is indicated in 

Figure 1 by the reference numera , and a Sec 
ond truling diamond is indicated by the refer 
ence numeral 8. The diamond is mounted 
or Supported on the top of the housing 2 for 
traverse movement, and thus is capable of tru 
ing a straight surface on the periphery of a 
grinding wheel, while the diamond 8 is sup 
ported in circumferentially spaced relation from 
diamond 7 for swinging movement for truing 
Curved or arcuate. Surfaces on the periphery of 
a. Wheel. 
This arrangement makes it possible to mount 

a first grinding wheel on the spindle and true it 
With a Straight face by means of diamond , or 
mount a Second grinding wheel on the spindle 
and true it to a curved surface by the diamond 
8. Either wheel may then be remounted on 

the Spindle, and it will be in substantially the 
Sane position relative to its truling diamond as 
it had in the first instance. 

Each diamond is arranged to execute a cycle 
that is one pass across the wheel and another 
pass back to the Starting position. The starting 
position is also the rest position as When the 
diamond is not in use. In order that the dia 
nonds do not interfere with wheel mounting or 
renoval, they both have a rest position, as shown 
in Figure 10, on the side of the wheel next to 
the housing 8 for the spindle. Thus, the 
Wheels may be pulled off the free end of the 
Spindle without interference or damage to either 
diamond. 
The mechanism for Supporting the truling 

diamond 8 is shown in Figures 1 and 6. As 
shown in Figure 1, the diamond 8 is supported 
On a SWinging arm 9 which is keyed to the 
tapered ends 20 of short shafts 2 which are 
journaled for rotation in the bifurcations 22 of 
the housing 23. The diamond is located eccen 
tric to the axis of rotation of the shafts 2 ?, and 
the radius may be adjusted, in fact, it may be 
adjusted to either side of the axis, depending 
upon. Whether it is desired to produce a concave 
or ConveX Surface. On the periphery of the wheel. 
The housing 23 is, in turn, adjustably mounted 

On a slide 24. As shown in Figure 6, the slide 
24 moves in a dovetailed guideway 25 formed 
in a fixed part of the housing 2. The housing 
23 is pivotally mounted or supported for adjust 
ment. On a pair of tapered pivot pins 25' which 
are threaded in the housing 23 and engage 
tapered socketS 26 formed on opposite sides of 
the slide 24. An adjustable set screw 2 is 
threaded in the end of the arm 28 of the hous 
ing 23 whereby adjustment of the screw towards 
the slide 24 will cause the housing to Swing about 
the pivotS 25. The extent of this movement 
is limited by a Stop nut 29 threaded on the end 
of a Screw 30. Which is anchored in the Slide 24 
‘and passes through a slot 3 in the arm. 28. Ad 
justment in the other direction is effected by 
backing off the screw 27 and tightening up on 
the nut 29. This adjustment permits centering 
of the axis of rotation of the shafts 2 relative 
to the center of the face of the grinding Wheel. 
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E. 
In Some cases it is desirable that this axis pass 
through the center of the wheel where the con 
tour on each half of the wheel is the same, 
Whereas in other cases it may be desirable to 
nOWe the axis of center. 
The slide 25 makes it possible to adjust the 

diamond toward the wheel as the wheel wears 
a Way, and this is accomplished by a feed screw 
32 which is threaded in a nut 33 forming part of 
the slide 24. The feed screw is journaled in a 
housing 34 attached to the rear end of the 
oscillatable wheel housing 2 and has keyed to 
it One member 35 of a magnetic clutch. The 
other member 36 is mounted for free rotation 
about the axis of the feed screw and is provided 
With an operating arm. 37 as shown in Figure 
4. When the magnetic clutch is electrically 
energized, rotation of the member 36 imparts ro 
tation to the member 35 and thereby to the 
Screw 32. 
The arm 3 is connected by a link 38 to an 

electric solenoid 39. The arm 37 is sufficiently 
long to overlie the end of a spring pressed 
plunger 40. 
The plunger 4 acts first as part of a dashpot 

to prevent hammering of the parts upon actu 
ation of the Solenoid and also Serves as means 
to return the arm 3 to its original position in 
dicated by the dotted lines A in Figure 4 for 
the next indexing stroke to effect incremental 
feeding novement of the diamond. In other 
Words, the clutch is electrically energized to 
magnetically couple the parts 35 and 35 for joint 
rotation, and the solenoid is then energized to 
effect the rotation, the plunger acting as a dash 
pot during the rotation. 
As shown in Figure 5, the plunger 3, in mov 

ing down through the cylinder A2, forces oil 
through a throttle Valve A3 into a reservoir 
chamber 4, and, upon upward movement, the 
oil Will return through a check valve 5 to the 
cylinder 42. 

After the plunger has been moved down by 
the Solenoid the clutch is demagnetized and then 
moinentarily after Wards the Solenoid is deener 
gized whereby the lever arm is returned by the 
Spring pressed plunger for the next indexing 
movement. The Operation is thus Similar to a 
ratchetting movement. 

50 . A hand wheel 4 is attached directly to the 
end of the ScreW Shaft, 32 So that the the Screw 
lay be manlally actuated at Will by the ope 

ator. 
Sinillar devices have been provided for feed 

ing the diamond , and also for feeding the 
Work Supporting table . For instance, in Fig 
ure 1, a housing 34' contains a magnetically 
operable clutch for actuating the feed Screw coin 
tained in the housing 6' for moving the plunger 
A which carries the diamond E. The housing 
46 is nounted on a cross slide a mounted in a 
dovetailed guideWay A3 and connected by a piston 
rod is to an actuating cylinder 5. As shown 
in Figure 8, another housing 3 '' contains a 
magnetic Clutch for actuating the feed Screw 5. 
Which is carried by the Work slide , and 
threaded in a fixed nut 52 carried by the bed of 
the nachine, Whereby rotation of the Screw Will 
adjust the Work toward the wheel. Thus, ali 
three devices may be incrementally fed by means 
of magnetically operated clutches and their act 
luating solenoids. 
The diamond carrier 9 is oscillated by means 

of the mechanism shown in Figure 2. In this 
figure, the shaft 2 inas a pulley 53 secured 
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thereto, and a flexible band 54 is wrapped around 
the pulley and connected thereto by a pin 55 
to prevent slippage between the band and the 
pulley. 
The opposite ends of the band are connected 

to separate piston rods 56 and 57, which, in turn, 
have pistons 58 and 59 connected to the ends 
thereof and slidable respectively in cylinders 60 
and 6. The cylinders are formed in the hous 
ing 23. 
The lower pivot shaft for the diamond carrier 

9, as shown more particularly in Figure 3, is 
provided with a trip arm 62 which alternately 
engage plungers 63 and 64 for actuating control 
limit switches. Since the view of Figure 3 is 
taken looking up from the bottom of the device, 
it is desired to point out that the trip arm 62 
will normally be in engagement With the plunger 
63 when the device is at rest. A hydraulic con 
trol circuit has been provided for controlling 
operation of the various pistons and is shown in 
Figure 7. In this circuit there is a selector valve 
65 and a reversing valve 66. The reversing 
valve is supplied with pressure fluid by a con 
ventional pump. 67 suitably located in the ma 
chine having an intake 68 for withdrawing oil 
from a reservoir 69 and pumping it through 
channel 0 to pressure port l of the reversing 
valve. The channel 10 may have a Suitable re 
lief valve 72 connected thereto. The reversing 
valve has a valve plunger 73 in which is formed a 
pair of annular grooves 74 and 5 for alternately 
connecting the pressure port to motor ports 
5 and 7. 
These motor ports are connected by channels 

18 and 9 to ports 80 and 8 respectively of the 
selector valve 65 which determines which hy 
draulic truling device will be operated. As shown 
in Figure 7, the valve plunger 82 of the Selector 
valve is in a position to connect the ports 80 
and 8 to ports 82 and 83 which are permanent 
ly connected to cylinders 6 and 60 by channels 
83 and 85. 

It will be noted that these channels 84 and 85 
are connected to the same end of cylinders 60 
and 6 with the result that when pressure is 
admitted to channel 84 the piston 59 Will rotate 
the pulley 53 in a counterclockwise direction, and 
when pressure is admitted to channel 85 the 
pulley 53 will be rotated in a clockwise direction. 
The valve plunger 82 of the selector valve may 

be shifted to the left by the operating knob 86, 
and the waive plunger will then connect ports 
8 and 8 to ports 8 and 88 respectively where 
by the motor channels 8 and 79 will then be 
connected to opposite ends of cylinder 50. This 
cylinder contains a piston 89 which is connected 
to the piston rod 49 for shifting the slide 47' 
carrying the truling diamond 7. 
The reversing valve plunger i3 is automatically 

shifted to the left by an operating Solenoid and 
the plunger is drilled to receive a spring 90 which 
engages the end of a plunger 9 that is held 
against movement by a cross pin 92 mounted in 
the valve housing so that when the plunger T3 
is moved to the left it will compress the Spring 
against the fixed plunger 9, whereby when the 
operating solenoid is deenergized the spring 90 
will act to return the valve plunger to the posi 
tion shown. The valve plunger 3 may also be 
moved at will by an operating knob 93 operatively 
connected to the end of the plunger. 

It will thus be seen that the same hydraulic 
actuating circuit may be used for effecting either 
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6 
truing cycle, the operator making the selection 
by proper positioning of the selector valve 65. 
An electrical control circuit, Figure 9, is pro 

vided in conjunction with the hydraulic circuit 
to provide the necessary control means Whereby 
either cycle may be effected automatically. This 
circuit also provides means for automatically in 
dexing the various parts to compensate for reduc 
tion in wheel size as the truing Operation pro 
greSSeS. 

In the operation of this machine the operator 
selects and mounts the desired wheel on the 
grinding wheel spindle and then selects the 
proper truling mechanism for the selected. Wheel 
by positioning the selector valve 65. The posi 
tioning of the selector valve plunger automati 
cally positions a selector Switch. 94 which, as 
shown in Figure 7, is operatively connected to 
the selector valve plunger. The Switch, which 
is shown in Figure 9, automatically conditions 
the electrical circuit for control of the proper 
truling mechanism, and interlocks the circuit in 
a manner to prevent operation of the other mech 
anism. 
As shown in Figure 9, the Switch. 94 has an 

open position and a closed position. The Open 
position corresponds to the position of the Selec 
tor valve for effecting radius truling and corre 
sponds to the position of parts in Figure 9. The 
effect of this is that the relays CR9 and CR 9A 
which are connected in series with the switch 94 
by the line 95 between the power line 96 and 
the power line 9i remain deenergized whereby 
the normally open contacts CR9-3 and CR-9-4 in 
lines 98 and 99 respectively remain open, and 
the normally closed contacts CR.3-i and CR9-2 
in lines it and it remain closed. The nor 
nally closed contacts serve to connect the limit 
Switches ISA and LS5 associated with the truling 
diamond 3, Figure iO, to the control relays CR 
and CR8, and the normally open contacts CR9-3 
and CR9-4 serve to disconnect the limit switches 
LS6 and LS7 associated with the diamond it, 
Figure 10, from the control relay CR and CR8. 
These contacts provide an interlocking arrange 
ment whereby only one set of limit switches can 
be connected at a time to the control relays. 
Attention is invited to the relation of the limit 

SWitches as shown in Figure 10. The position 2 
of the diamond 8 constitutes the rest and start 
ing position, and in this position the control dog 
62, shown in Figure 3, rests against the limit 
switch LS5 and holds its contact LS5- in a 
closed position. Similarly, the position. O3 of 
diamond 7 is its normal rest and starting posi 
tion in which a control dog operatively connected 
With the Side i? holds the limit switch. LS 
in its closed position. It is also to be noted that 
under these conditions the reversing valve plunger 
3 is in the position shown in Figure. 7 with its 
Solenoid 5 deemergized. 

Considering now automatic cycle operation of 
the truing diarinond i8, the operator energizes the 
circuit by pressing the start button 4, which 
closes the circuit through line 5 to the control 
relay CRS. This relay closes its latching con 
tact. CR 6-, thereby permitting release of the 
starting button by the operator. The relay CR 6 
also closes a Second Switch CR-6-2 in line GS 
leading to the truing starting switch O. When 
the latter switch is closed, a circuit is completed 
to the line C. Since imit switch LS5- is held 
closed by its operating dog as just explained, and 
the contact LS4- of limit Switch LS4 is a nor 
mally closed contact, the circuit is complete 
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through line 20 to relay CR7 and relay CRA. 
The relay CR closes its contact, CRS-5 in line 
08 and completes a circuit to solenoid 5 Which 

shifts the reversing valve plunger 3 shown in 
Figure 7 and thereby connects the pump to cylin 
der 68. This moves the piston 58 to the right 
as shown in Figure 7, and through the operative 
connection by means of the band 54 the piston 59 
is moved to the left. This releases the limit 
switch LS5-f which opens, but the circuit has 
been latched in by the closing of contact CR 
by relay CRT. 
When the diamond completes a pass in One 

direction, the limit switch LS4- is operated, 
opening its normal closed contact, thereby releas 
ing the relay CR, which opens contact CRA-5 
to solenoid 5, causing shifting of the reversing 
valve. 
The hydraulic circuit then functions to return 

the truling diamond and as it starts back it re 
leases limit SWitch S4- which assumes its nor 
mally closed position but since the latching Con 
tact CR- is open, due to the release of relay 
CR, a circuit is not reestablished until comple 
tion of the return movement When S5 is again 
closed. 
The cyclic operation of the other truling dia 

mond is effected by similar mechanism after the 
operator has made the selection by closing switch 
94. This causes actuation of control relay CR9. 
which opens contacts CR9- and CR9-2, and 
closes contacts CR9-3 and CRS-4. This connects 
the limit switches LS6 and LST to relay CR and 
disconnects limit switches LS4 and LS5. he 
limit switch LS-1 is held closed by a trip ele 
ment whereby the closing of switch completes 
a circuit through LS-i, normally closed LS3-, 
and CR.3-3 to relay CR which causes actuation 
of the reversing valve solenoid 5 through the 
closing of switch CR7-5 in line 8. As the tru 
ing diamond completes its pass it opens linit 
SWitch S6-, which thereby breaks the circuit 
to control relay CR, opening its latch contact 
CR-2 and opening the circuit to solenoid 5. The 
reversing valve returns to its original position. 
and the hydraulic circuit retracts the truling dia 

- nond, closing limit Switch TS6- but this does 
not affect the relay CRP because of the opening 
of its latching contact CR2-2. The return 
movement continues until a trip element closes 
limit switch S-i, and the circuit is in condi 
tion to repeat the cycle. 
The requirements of this machine are such 

O 

8 
which is closed during the first cycle by either 
limit switch LS4-2 through Switch CR 9-2 or by 
limit switch LS6-2 through switch CR9-4. Re 
gardless of which switch energizes the relay CR8 
it is latched in by its contact CR-8- or CR-8-2 
So that a circuit is completed from line fos 
through line 9, to line and relay CR8, and 
this relay will remain closed for the remainder 
of the two cycles or until the Switch CR 6-2 is 
opened. Line f2 has serial switches CRIA 
and CR8-3 leading to relay CRO. This line 2 
is directly connected to line fe8. It will be noted 
that the relay CR8 is energized midway of the 
first cycle of operation of either diamond by 
either limit switch LS4-2 or LS6-2, and in so 
doing the relay closes the latching contacts 
CR8- and CR-8-2 whereby the relay remains 
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that in truing the wheels it is satisfactory to 
make a roughing cut across a, wheel over and 
back and then Without further adjustment of 
the diamond, make another pass over and back 
to effect a finish truling operation. In view of 
this, the control cycle is designed for this method 
of Operation; in other Words, two cycles in suc 
ceSSion. Without adjustment of the diamond. 
Means are provided for automatically stopping 

the patricular nechanism after completion of the 
two cycles and before any more truling is done. 
The indexing of the diamond may be effected 

automatically either at the end of a previous cycle 
or at the beginning of a new cycle before the 
actual traverse of the diamond. In this inven 
tion the indexing of the diamond and the com 
pensation in the position of the work support is 
effected automatically at the end of the finish 
truling cycle so that the diamond is in proper 
position to take a roughing cut the next time that 
the circuit is operated. The indexing and com 
pensation is initiated by the control relay CR.3 
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energized after these switches are open on the 
return movement of the first cycle. Although 
the relay CR8 closes the contact CR8-3 in line 

2 it did so at the same time that relay CRTA is 
deenergized so that the circuit to relay CR 0 is 
not completed until the end of the first cycle of 
truling which results in the closing of switch 
CRA-, the relay CR7A being operated simul 
taneously with the relay CRT. 
The result is that at the end of the first truling 

Or roughing cycle the relay CRf8 is energized and 
closes its latching contact CRf 0-1. The opera 
tion of relay CR3 alsol closes another of its con 
tacts CR8-4 which is in line 3 leading to relay 
CR . At the end of the first cycle, another con 
tact CR 6-2 in line 3 is closed by the relay 
CR 0 but a third contact CRIA-2 in the line : 3 
is opened by relay CRT-A at the end of the first 
Cycle So that the circuit is not completed to re 
lay CR until the midpoint of the second cycle 
at which time CRA-2 closes and thereby com 
pletes the cycle to relay CR . 
The function of relay CRIt is to automatically 

stop the cycle, and it has a normally closed con 
tact CRI -? in line 05, and it will be noted from 
the foregoing description that relay CR, f is ener 
gized at the midpoint in the second cycle at 
which time it will open its normally closed con 
tact CR -. The circuit, however, to relay CR6 
is maintained at this particular point by either 
the normally closed contact LS5-2 of limit switch 
LS5, or the normally closed contact LS7-2 of limit 
SWitch L.S. At the midpoint of the cycle the 
limit Switches LS5 and LST are released and are 
not trip operated again until the end of the sec 
Ond cycle. Therefore, with CRI - held open at 
the midpoint of the second cycle it is obvious that 
at the end of the second cycle either LS5-2 or 
LSF-2 will be opened, which results in denergiza 
tion of the control relay CR 6. 
The indexing and compensation is initiated by 

control relay CR 2. This relay is actuated im 
mediately upon the closing of switch 07, which 
initiates the start of a truling operation by ener 
gizing relay CR. This relay immediately closes 
its contacts CR-3 in line 4 which is directly 
Connected to relay CRf 2. The relay closes its 
latching Contact CR 2-f in line 5 and in series 
With normally closed contact TR2- of a timer 
relay. Thus, at the very start of the truing op 
eration the relay CR.42 is energized, and in so 
doing closes its contact CRI 2-3 in line if 6', 
thereby energizing the rectifier 8 which, in 
turn, energizes all three of the magnetic clutches. 

t should be remembered that this is merely 
energization of the clutches but does not CalSe 
ly movement at the point. A relay CR.3 

actually controls the actuation of the Solenoids 
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of the respective clutches, but the circuit is ar 
ranged in the following manner so that this re 
lay is not operated until the truing operation is 
completed. In the line 6 leading to the relay 
CR, 3 there is a contact CR 2-2 which is closed 
by the relay CR 2 and the normally closed con 
tact TR.3- of a second timer relay TR3. Also, in 
this line is the normally closed contact CR 6-3 
of the starting control relay CR6, which is held 
energized throughout the truling operation, and 
therefore this contact is held open until the tru 
ing operation is automatically stopped, at which 
time this contact will close and energize relay 
CR3. This relay will close its latching contact 
CR 13-f which is shunted around the contact 
CR 2-2. 
The contact CRI-4 in line f7, shunted around 

the contact TR3-1, is closed at the end of the 
truling operation and is held closed SO long as re 
lay CRT is energized. The relay CR 3 closes a 
contact CR.3-2 in line 9 which leads to timer 
relays TR2 and TR3 connected in parallel to line 

9. These timer relays are adjusted to effect a 
delayed closing, but the timing on relay TR2 is less 
than the tinning on relay TR3. During this inter 
wal of time the relay CR.3 has closed one contact 
CR, 3-3 in line 20 and another contact CR.3-4 
in line 2. The line 120 is connected in parallel 
to solenoids 4 and 4A by the selector switches 
CR9A- and CR 9A-2. The contact CR9A-2 is 
a normally closed contact, while the other is nor 
mally open, and this condition corresponds to the 
open condition of selector switch 94, and when 
this switch is closed the condition is reversed in 
that CR9A- is closed and CR9A-2 is opened. 

Therefore, the closing of contact CR.3-3 se 
lectively operates the magnetic clutch of the in 
dexing mechanism of the truling diamond which 
has just been operated. At the same time the 
contact CR.3-3 causes operation of the Solenoid 
6 and thereby effects a compensatory movement 
of the work Support. 
After these movements have been completed 

the timer relay TR2 operates to open contact 
TR2- in line 5, thereby deenergizing control 
relay CR 2. The relay CR2 then opens its con 
tact CFR 2-2 in line 6, but the circuit is main 
tained by the latching contact CR.3- until the 
timer relay contact TR3- is opened by the later 
operation of timer relay TR3. By this arrange 
ment the prior operation of relay CR 2 opened 
contact CR 2-3 in line 6, thereby deemergizing 
the magnetic clutches, and then the Subsequent 
operation of relay CR 3 denergizes the operating 
Solenoids for the clutches, permitting return of 
the operating arms by the mechanical means pre 
viously described. It is desirable that there be 
a monentary delay to permit the residual mag 
netism in the clutches to leak away before the 
solenoids are deemergized and thereby insure 
against any retrograde movement when the op 
erating arms are returned. 

here has thus been provided an improved 
mechanism for selective truling of alternatively 
mountable grinding wheels of different profile on 
a grinding machine utilizing Substantially the 
same hydraulic actuating mechanism and an ac 
companying control circuit which is selective to 
control the truling operation of either grinding 
Wheel. 
What is claimed is: 
1. In a grinding machine having a Support, a 

grinding wheel spindle housing mounted on said 
support, and a spindle journaled in Said housing 
adapted to receive 
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wheels of different profiles, the combination of 
separate mechanisms mounted on the housing 
for truling the respective wheels including sepa 
rate power operable means connected to each 
mechanism, a common actuating and control 
mechanism for said power operable means in 
cluding a common reversing mechanism therefor, 
electrically operable means connected to Said re 
versing mechanism including a control relay, Sep 
arate trip operable means operatively associated 
with each truling mechanism, and selector means 
for selectively coupling the power operable ineans 
of one truling nechanism to Said reversing mech 
anism and simultaneously coupling the trip Op 
erable means associated With Said one tilluing 
mechanism to said control relay. 

2. In a grinding machine having a support, a 
spindle housing mounted on said support, a grind 
ing wheel spindle journaled in said housing for 
interchangeably receiving grinding wheels of dif 
ferent profiles, the combination of separate till 
ing mechanisms mounted on said housing for tru 
ing the respective profiles of the different wheels, 
separate power operable means connected to each 
of said mechanisms, a common actuating and 
control circuit for Said power operable means in 
cluding a reversing valve, means to selectively 
connect said power operable means to said valve, 
electrical shifting means in Said circuit connect 
ed to said reversing valve, separate trip operable 
means operatively a SSociated . With each of Said 
power operable means, separate electrical neans 
for indexing each of said mechanisms toward the 
spindle, and selector means for sinultaneo isly 
connecting the trip operable means and the in 
dexing means of a particular truling techanism. 
to said control circuit. 

3. In a truling mechanism for a grinding ina 
chine having a spindle for receiving interchange 
able grinding wheels of different profiles, and a 
housing for supporting said spindle, the coin 
bination of means mounted on the housing 
for selectively truling said wheels including 
a first truling mechanism for producing one 
profile, a second truling mechanism for producing 
a second profile, separate fluid Operable actuating 
means connected to the respective mechanisrils, 
a source of fluid pressure, a reversing valve sup 
plied by said source, a selector valve for connect 
ing the fluid output from reversing valve to either 
of said fluid operable means in accordance with 
the profile of the wheel in situ, electrically oper 
able shifting means connected to said reversing 
valve, separate trip Operable control meanS Op 
eratively associated with the respective mecha 
nisms, and means operable by said selector Valve 
for operatively selectively connecting one trip 
control means to said electrical means for con 
trolling the power shifting of said reversing Valve. 

4. In a truling mechanism for a grinding a 
chine having a spindle for receiving interchange 
able grinding wheels of different profiles and a 
housing for supporting said spindle, the combina 
tion of means mounted on the housing for selec 
tively truing said wheels including a first truing 
mechanism for producing one profile, a second 
truling mechanism for producing a Second profile, 
separate power operable means connected to the 
respective mechanisms, a source of power having 
a reversing means, a selector operable to couple 
the reversing means to either of Said power op 
erable means in accordance With the profile of the 
Wheel in situ, power operable shifting means con 
nected to said reversing means, separate trip con 

interchangeable grinding 75 trol means mounted in operative relation to the   
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respective mechanisms, and individual connectors 
for the respective trip control means alternatively 
Operable by the selector as it makes its selection 
of a particular truling mechanism to connect the 
trip control means associated therewith to said 
power Operable Shifting means. 

5. In a grinding machine having a bed, a spin 
dle housing mounted on the bed, and a grinding 
Wheel Spindle journaled in the housing and 
adapted to receive interchangeable grinding 
Wheels, a work support guided on the bed for 
adjustment of Work toward the grinding wheel 
spindle, the combination of separate truling 
mechanisms for the respective wheels mounted 
on the housing, each mechanism having a truling 
tool supported for adjustment radially of the 
wheel, separate power operable means connected 
to each tool for effecting adjustment thereof, ad 
ditional power operable adjusting means connect 
ed to Said work support, a truling cycle control 
mechanism for the inachine including a control 
switch, each of said power operable means for 
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the tools having a circuit selectively connectable 
to said SWitch, additional circuit means coupling 
the Work support adjusting means to said switch, 
and means. Operable by Said Switch for energizing 
the circuits connected thereto whereby one of said 
truing tools and the work support may be ad 
justed simultaneously toward the wheel. 

- FREDERICK. S. HAAS. 
WINTHROP TRIBE. 
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